www.bionursing.or.kr major economic productive age group, and start to settle down and rear children. Furthermore, as the incidence of allergic rhinitis has increased, the burden of medical costs has also increased (Dalal, Stanford, Henry, & Borah, 2008; Demoly, Allaert, & Lecasble, 2002) and this has put a tremendous strain on health care finances. Allergies are beginning to have a socio-economic impact on society through rising medical costs and the number of days lost at school and work.
Allergic rhinitis is a serious complaint that induces discomfort and seriously impacts the quality of life (QOL) of an individual. Sleep deprivation and fatigue caused by the symptoms of allergic rhinitis, such as itching and obstruction of nose, leads to lethargy and impaired concentration (Song & Suh, 2010) . This limits the ability of a person to fully engage in activities and can negatively affect the potential for personal achievement as well as negatively impacting on emotions and general personality. Furthermore, allergic rhinitis causes stress and financial hardship to the family of those suffering from this complaint. Finally, allergic rhinitis can adversely impact on a patient's work, school performance, and QOL (Greiner, Hellings, Rotiroti, & Scadding, 2011; Holmes & Scullion, 2012) . Accordingly, proper intervention programs to combat allergy rhinitis and alleviate the distress of sufferers are needed. Allergic rhinitis is difficult to completely cure and self-care is needed to control symptoms. It is important to bring relief to those suffering from allergic symptoms (O'Connor et al., 2008) . Allergic symptoms can be alleviated effectively via behavioral changes in daily life. Practical strategies to promote behavioral changes should be needed for the effective management of allergies. According to a survey carried out on peoples' awareness of the influence of the environment on health in Korea, most people recognize that behavioral practices in daily life are very important to prevent and manage environmental diseases (Ministry of Environment, 2008) . This supports the need for a program to prevent and manage allergies that includes strategies to modify behavioral practices in daily life.
As allergic rhinitis is believed to have many causal factors, so various factors should be considered when developing a program to prevent and manage allergic rhinitis. Allergic rhinitis has various symptoms, it has physical symptoms such as sneezing, rhinorrhea, nasal obstruction, nasal itching and headaches (Demoly et al., 2001; Greiner et al., 2011) , and also has psychosocial manifestations such as stress, sleep deprivation and dysfunction (Demoly, Jankowski, Chassany, Bessah, & Allaert, 2011; Song & Suh, 2010; Thompson, Juniper, & Meltzer, 2000) . The factors that induce this allergy and the methods for alleviating it differ from patient to patient. Therefore, an approach based on an analysis of a patient' s physical state and situation is desirable to devise a comprehensive program for the prevention and management of allergic symptoms through behavioral practices in daily life.
Allergies are related to individuals' physical, chemical, psychosocial status and should be treated via a complete assessment and analysis of these factors. However, previous studies were chiefly conducted with a focus on the prevalence of allergies so there is a lack of information as to how to establish an effective program for the patients with allergic rhinitis.
Finally, there is a need to analyze symptoms and assess allergic rhinitis related QOL in order to understand allergic rhinitis properly and to establish an effective management program for university students with allergic rhinitis. The results of this study could serve to enhance QOL of university students with allergic rhinitis.
The purpose of this study was to identify symptoms and assess QOL among university students with allergic rhinitis. The specific goals of this study were as follows. 1) To analyze allergic rhinitis symptoms and the type of allergens.
2) To assess the QOL of university students with allergic rhinitis.
3) To analyze differences in QOL of university students with allergic rhinitis according to general and disease related characteristics.
METHODS

Study design
This study used an explorative cross-sectional design to analyze symptoms and assess QOL among university students with allergy rhinitis in Korea.
Setting and samples
The data were collected in May, 2012 in a university school health center. Students who expressed a willingness to participate in the research study were provided with a description of the purpose and method of this study, and then they signed a consent agreement to participate.
A power analysis indicated explanatory powers of over 80% in a total sample size of 131 with the medium effect size (d = 0.5) at alpha = .05 (Fall, Erdfelder, Buchner, & Lang, 2009 ).
The inclusion criteria were as follows.
• Those who had allergic rhinitis symptoms. • Those who were university students.
• Those who were in their twenties and had no medical diagnoses.
• Those who had no other chronic illness except allergic rhinitis.
• Those who took no allergy medication (Anti-Histamine).
Ethical considerations
This study was approved by the Institutional Review Board of H University (No 20120004) . The subjects participated in this study voluntarily after hearing an explanation about the purposes and the processes of the study. The subjects were informed that they had the right to refuse to participate, that they could stop participating at anytime during the study, that their confidentiality would be respected, and that they could expect some reward for participating in the study. The subjects then signed an agreement consenting to participate in the study. And then the study proceeded on the basis of the consent given and with the dignity of the participants respected at all times. For the safety of the students, a medical doctor was present at all the times and assessed the students during the process of skin prick test.
Measurements
1) General and disease related characteristics
The variables for general and disease related characteristics employed in this study included: Gender; Any history in the family of allergic dis- 
2) QOL
Five point Likert-type scale for perennial allergic rhinitis patients developed by Park et al. (2002) was used. This scale included a total of 28 items. The scale included 7 subcategories such as 'practical problems in daily life', 'sleep disturbances', 'nasal symptoms', 'general symptoms', 'limitations on activities', 'emotional problems', 'ocular symptoms', and each subcategory contained 3-6 items. The higher the score, the lower the allergic rhinitis related QOL among patients with allergic rhinitis. The Chronbach's alpha was .91 in the study by Park et al. (2002) . It was .89 in this study.
3) Skin prick test
This test is a kind of allergy skin test to detect allergens in patients reporting allergic symptoms. The allergen solution is dripped onto the inside of the lower arm and then gently pricked on to the skin surface with a lancet. 8 allergen solutions (D. Farinae, D. pteronyssinus, Cat hair, Dog hair, Cockroach, Ragweed, Mugwort, Dirch-Alder Mix: produced by Lofarma company in Italy) which are reported as common allergens of allergic rhinitis in Korean were used, and normal saline and a histamine were used as a control in this test. The response was evaluated by examining the prick site for wheal and erythema after 15 minutes (Greiner et al., 2011) . The response was evaluated as a positive reaction to each allergen when the wheal and erythema were the same or bigger than the histamine induced wheal and erythema (Son et al., 2007) . Wheal is a hard and elevated mass that develops on the skin after an allergic reaction and erythema refers to the redness of the skin around the wheal. The diameter of the wheal was measured with a ruler. The longest diameter of the wheal area was measured in addition to the line running perpendicular to the longest diameter and these numbers were added together and divided by two. The wheal was considered more important than the erythema in the evaluation process. The wheal was given priority and was given more attention during the evaluation process. The skin prick test was done by a registered nurse who had more than 10 years experience working in a clinic dealing with allergies within a university hospital.
Data collection procedure
The process of the data collection was as follows.
• This study was announced by putting posters up around a university.
• Those who wanted to participate in the study visited the school health center.
• The purposes and the processes of the study were explained to the subjects who wanted to participate in this study.
• Subjects who wanted to participate answered the questionnaire (General and disease related characteristics).
• A medical doctor assessed the subjects to determine who was fit to take the skin prick test.
• The skin prick test was performed.
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• Participating subjects answered the rest of the questionnaire (QOL of university students with allergic rhinitis).
• The wheal and erythema were measured and evaluated 15 minutes after the skin prick test.
Data analysis
The collected data were analyzed using SAS 9.3 version in terms of frequency, percentage and mean and order for the symptom type and QOL among university students with allergic rhinitis. An independent t-test was conducted to determine whether there were any differences in QOL according to general and disease related characteristics.
RESULTS
The symptoms and allergens of the participants
Of the total 131 participants, 26.7% were male and 73.3% were female.
The chief symptoms were nasal obstruction and rhinorrhea and symptoms mainly occurred in the spring season (March, April, May) and the fall season (September, October). The chief method by which the symptoms were managed was simple endurance and temperature change was reported as the primary factor for the occurrence of symptoms. The mostly widely occurring antigen is D. Farinae (Positive rate 53.4%) and D. Pteronyssinus (48.1%) is also prevalent. These were followed by dog hair (13.0%), Cat hair (5.3%), Mugwort (10.0%), Birch-Alder (3.1%) and Ragweed (1.5%) ( Table 1) .
QOL of the participants
The mean score of QOL of the participants was 2.24 (5 point scale), which can be reconfigured as 44.7%. Nasal symptoms had the highest score and affected QOL badly. Rhinorrhea (M=3.16) and nasal obstruction (M =3.12) among the nasal symptom had the highest score in the item analysis. Generalized symptoms then followed. Fatigue (M=2.61) and poor concentration (M=2.51) had the highest score among general symptoms. This means that general symptoms which occur due to allergic rhinitis can negatively impact QOL. And then, practical problems and sleep disturbances followed respectively. Emotional problems and activity limitation were relatively minor symptoms (Table 2) .
QOL according to general and disease related characteristics
QOL of the participants differed according to history of allergy diagnosis (t= 6.10, p < .001). QOL also significantly differed according to the presence of rhinorrhea (t= -2.18, p = .031), nasal obstruction (t= -2.35, p = .0.21), nasal itching (t= -2.42, p = .017) and eye itching (t= -3.24, p = .002) among the main symptoms. In the season or month, QOL was lower when the symptoms occurred in March (t= -2.40, p = .018) and October (t= -2.62, p = .032). There was a difference in QOL according to the presence of pollen (t= -2.16, p = .033) and sleep deprivation (t= -3.35, p = .001) among the perceived causes of symptom occurrence. QOL of the participants differed according to allergen reaction (t= -4.44, p < .001). There were differences in QOL according to positive reaction to D. Farinae (t= 
DISCUSSION
The key to diagnosis of allergic rhinitis is awareness of signs and symptoms (Skoner, 2001 ). The main symptoms of allergic rhinitis were nasal obstruction and rhinorrhea in our research finding and this concurred with the study carried out by Szilasi et al. (2012) . This result suggests management of nasal obstruction and rhinorrhea for the patients with allergic rhinitis is essential.
The main season in which allergic symptoms most frequently occurred was spring (March, April, May) and fall (September, October) in our study. This suggests that allergic rhinitis occurs more on a seasonal basis among university students. Seasonal allergic rhinitis accounted for 52% of the incidences of allergic rhinitis in one study (Szilasi et al., 2012) . Seasonal allergy might become more perennial in the future. Allergic rhinitis was identified as a main risk factor for asthma onset (Ciprandi & Passalacqua, 2008 ) and early intervention is required to prevent this outcome.
Temperature change was reported as the first perceived reason for the occurrence of allergic symptoms, and this indicates that temperature management especially during seasonal changes is important as the above result findings show that allergic symptoms are reported most frequently in spring and fall. Endurance was reported as the method of allergy management in our study, and this means that many students simply endured despite suffering from severe symptoms; accordingly, they need to be educated or counseled with regarding their symptom management methods. Also, There is need to identify the reason why they have chosen simply to endure. The next most popular method of management was the use of medication in our research finding. However, it has been recorded in one study that medication is only helpful in relieving the symptoms temporarily, not at dealing with the root cause and allergen avoidance is more highly recommended (Hayden & Womack, 2007) .
The main allergen was house dust mite in our study. Positive reaction to house dust mite was over 50% in our participants but previous research findings reported that 24.3% (Kong, 2009) The QOL score among the participants in our study was 2.24 (5 point), or about 44.7%, and is similar to a previous study that included female college students in which the QOL was reported as 44.9% (Kim, 2009 ). Managing patients with allergic rhinitis can be a very satisfying part of nursing practice, as it often makes a significant difference to an individual's QOL (Tickle & Sewell, 2007) . The worst factor affecting QOL was nasal symptoms and the recorded figure was about 61.4%, indicating that many participants suffer because of nasal symptoms. Previous research also reported that over 85% of young adult patients were affected by rhinorrhea, nasal obstruction, nasal itchiness, and sneezing (Demoly et al., 2002) . So, when a program for university students with allergic rhinitis is developed, methods of prevention and management Fatigue among the generalized symptoms was also a main factor for lower QOL. So, fatigue also needs to be managed. Song & Suh (2010) reported that the use of aromatic oil can relieve the fatigue of patients with allergic rhinitis. Poor concentration also should be managed because it can negatively impact school work and productive learning. But, management of nasal symptoms is important above all because fatigue and poor concentration are closely associated with nasal symptoms (Meltzer, Gross, Katial, & Storms, 2012) .
In this study, there were differences in quality of life with some variables such as symptoms (presence or absence of rhinorrhea, nasal obstruction and nasal or eye itching), occurrence month (March and October), perceived reason (pollen and sleep deprivation), skin test (mite and cat hair and birch-alder mix positive).
Among nasal symptoms, there were differences affecting QOL according to whether such symptoms as rhinorrhea, nasal obstruction, nasal itching and eye-itching and eye watering were present or not. But no such difference affecting QOL was recorded with regard to whether the symptom of sneezing was present or not, which probably indicates that sneezing temporarily alleviates the impulse to itch and helps eliminate materials within the oral cavity and brings some comfort to the patient.
There were differences affecting QOL according to the season (March and October), and this probably is related to the rapid temperature change or increase in pollens in the spring and fall seasons. In our research findings, among the perceived causes of symptom occurrence, temperature change did not seem to affect QOL but the presence of pollens did. However, the number of participants who had a positive reaction to pollens (Ragweed, Mugwort and Birch-alder mix) was small, so further study with regard to temperature change and pollens is needed if we are to learn why QOL is related to the seasons.
Sleep deprivation also had an impact on QOL. It is thought that sleep deprivation impairs the immune system and allergic rhinitis is associated with impaired immune response. In fact, as populations around the world age, greater interest in immunologic responses during the aging process is developing and greater interest in allergic rhinitis is also beginning to develop (Ventura et al., 2012) . In the future, sleep is needs to be managed for the patients with allergic rhinitis and further study with regard to immunity is also needed.
Additionally, the participants who had a positive reaction to the skin prick test had lower QOL. There were big differences in QOL according to whether house dust mite sensitivity was present or not. As positive allergy skin tests are significant risk factors for development of new symptoms (Skoner, 2001 ) and the occurrence of allergic symptoms may be more serious when one has a positive reaction to some allergen, allergens should be detected and treated. Allergen avoidance is essential (Hayden & Womack, 2007) , so a program for university students with allergic rhinitis needs to include methods for treating and avoiding house dust mites as a major allergen that produces allergic reactions.
CONCLUSION
As the number of people suffering from allergic rhinitis brought on by environmental influences increases, the necessity of implementing nursing strategies for people with allergic rhinitis has also increased.
This research was aimed at providing data which would be helpful in developing a program for students with allergic rhinitis. Nasal obstruction and rhinorrhea occurred most frequently among the nasal symptoms and the most popular allergens were dust ticks and the seasons in which allergic symptoms most commonly occurred were spring and fall. QOL differed according to nasal obstruction and rhinorrhea and dust ticks and the season. A program initiated in the spring and fall that includes management methods for nasal symptom such as nasal obstruction and rhinorrhea and preventing or managing house dust mites could increase the allergic rhinitis related QOL of university students.
Developing a program for university students that focuses on allergic rhinitis has significance for our society because the incidence of allergic rhinitis among this group has increased and the health status of people in their twenties is important for the economic productivity of our society. Further study to develop a management program for university students with allergic rhinitis and to test its' effects is recommended.
